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I N T R O D U C T I O N .
A small larval moth has been causing dermatitis in southern Texas for the past decade, particularly during the years 1913 and 1920. It is known locally as the puss-caterpillar, opossum bug, Italian asp, and, by Mexicans, el perrito (the puppy), and belongs to the family Megalopygida~, of the group known as slug caterpillars. As it has not been investigated systematically from a medical standpoint up to the present time, the work reported in this paper was undertaken at the suggestion of Mr. F. C. Bishopp, of the United States Bureau of Entomology, who is stationed at Dallas, Texas, and to whom the writer is much indebted for the caterpillars studied and notes concerning their distribution and injurious effects.
Mr. Bishopp reports the following clinical symptoms from regions infested by the caterpillars. All stages of the larva are capable of inflicting stings, the intensity of the lesions being in proportion to the size of the caterpillar. There is a marked variability in the susceptibility of different individuals. At some seasons there have been epidemics of dermatitis so widespread that public schools in San Antonio, Texas, were closed until the surrounding trees could be sprayed.
The severity of the sting varies with its location and the thickness of the skin affected. There is at first a localized, painful area of erythema, which burns intensely. Small vesicles then appear; whitish spots on the red background and slight swelling may be present in the vicinity of the lesion. Sometimes a sting upon the wrist will cause a swelling of the entire arm. There may be generalized symptoms of numbness in the part affected, or even in other limbs, with a pseudoparalysis. Carpenters have reported that they were practically unable to grasp a hammer or to work for several hours after being stung upon the wrist or hand. In children there may be from 1-5 ° of fever, extreme restlessness, and often nausea and vomiting, mild general spasms sometimes following the attack. As the local symptoms subside the skin may remain discolored for some time, reddish or almost blackish areas marking the site of the lesion.
Megalopyge opercularis.
The caterpillar is the larval form of the moth Megalopyge opercularis (Fig. 1) , which has a distinctly southern distribution in this country, occurring abundantly only south of the Red River in Texas, although it is found casually in the Southern States. Other species of the genus are found in Mexico, Central and South America (thirteen species in Brazil (yon Ihering, 1914) ), and the West Indies. It is a comparatively small larva, measuring about 2 cm. in length and 1 cm. in width, if one counts in the soft, luxuriant coat of tawny to grayish hairs which gives it its popular names. Its color varies from dark fawn, through tawny red, to gray, and the caterpillars vary in size, some being as large as the drawing in Fig. 1 , others almost a third smaller. Beneath the hairs are concealed the tubercular ridges, or verrucm, common to many caterpillars, which bear rows of sharp, needle-like spines (modified set~) like porcupine quills, which are hollow structures that penetrate the human skin and cause the dermatitis just mentioned. In general appearance the caterpillar so closely resembles the larva of Lagoa crispata, the flannel-moth, which occurs along the Atlantic Seaboard to New England and the Northern States, that the two species are practically indistinguishable to an inexperienced observer. For a detailed description of the adult moth of Megalopyge opercularis, of the various instars of the larva, of its cocoon, and of its habits, the reader is referred to an article by Mr. Bishopp, which is to be published shortly.
The dorsal set,e, or hairs, of Megalopyge opercularis are twice as long over the ninth and tenth abdominal segments as they are over the first eight, and form a fairly conspicuous tail. The fourth and fifth ocelli are close together in Lagoa, rather distant from each other in Megalopyge.
The family Megalopygid~e belongs to the suborder Frenat~e and comprises three genera: Carama, Lagoa, and Megalopyge. It is important from an entomological standpoint as forming one of the links in the Zyg~enoidea, standing between the Zyg~enid~e and the Cochlidiid~e (or Limacodid~e). "Its members are particularly interesting as transition forms and their structure is the clue to the peculiarities of the slug caterpillars" (Fracker, 1915) . The distinguishing features of these genera are fully described by Fracker. All of their North American species are capable of inflicting more or less painful stings through the agency of poisonous spines, the anatomy of which will be described in the course of this paper.
Urticating Caterpillars.
Three superfamilies of moths include practically all of the urtlcating caterpillars, the Zyg~enoidea, Bombycoidea, and Saturnoidea. In Table I the principal families are grouped under these superfamilles and a few representative genera are noted under each, with their common names. The list is by no means complete; it is meant as a suggestive tabulation, rather than a classification. Fracker's classification has been followed, which accounts for the presence of Automeris io under the Hemileucid~e, rather than under the Saturnlld~e (Table I) .
Geograpkical Distrib~ion.--Urticating caterpillars are world-wide in their distribution, but the most offensive species appear to inhabit South America.
Europe.--While all three superfamilies are represented here, two genera stand out as being the most troublesome, the processionary caterpillars of the genus Thauraetopo~a (Cnethocampa) and the brown-tailed moth, Euproc~s chrysorrh~a, well known in the Eastern States of this country. The first named genus has been known from antiquity, the ancients employing it as a vesicant. Lists of the European urticating caterplnArs will be found in Tyzzer's article (1907) on browntailed moth dermatitis and in Railliet's text-book (1895).
As/a.--Caterpillars of the family formerly called Bombycid~e have been known to cause trouble in Ceylon and India (Castellani and Chalmers, 1913) , and Tyzzer mentions a Philippine caterpillar, Taragama ignifl~a, whose spines are somewhat similar to those of the Megalopygid~e, but slightly barbed, instead of smooth shafted.
Africa.--Four families are mentioned in CasteUani and Chalmers' textbook as being capable of producing urtication: (1) the larva of a tiger-moth, of the "~ ~ "° Arctiid~e; (2) a member of the Cochlidild~e; (3)one of the Liparid~e (to which the browntail belongs); and (4) a member of the old group Bombycid~e, now subdivided into several new families. North America.--The best known and most troublesome caterpillar on this continent is the larva of Euproctis chrysorrhcea, the brown-tailed moth. The pathology of the lesions it produces, as well as the mechanism by which they are brought about, were studied and reported by Tyzzer in 1907 . A list of the native caterpillars that have urticating hairs will be found in Herrick's (1916) and Riley and Johannsen's (1915) text-books, and will be seen to contain members of all three supeffamilies previously cited. Four of the more commonly encountered native caterpillars with urticating propensities are: Lcgoo ¢rispata, the flannelmoth, studied and reported by Packard (1894) ; Hemileuca maia, the buck-moth; Sibine stimulca, the saddleback; and Aulomeris /o, "the Io moth. The last is much sought after on account of the beauty of its imago, and is probably the best known of the four.
South America.--This continent, particularly its northern portion, is the habitat of many noxious caterpillars, belonging to the three superfamilles mentioned above. Roughly speaking, there are five groups of stinging caterpillars in that region: (1) those belonging to the family of Megalopygid~e (thirteen species), represented by the popular group tdda-r~n~ of Brazil (G61di, 1913; yon Ihering, 1914; Bleyer, 1909) ; (2) those included in the Cochlidild~e and occurring in Brazil; (3) those of the family Aretiida~, found in Brazil and Colombia (oruga Santa Maria (Garcia, 1910) ); (4) a group resembling our buck-moth and Io moth, and belonging to the Hemileucid~e, found in the same general regions (G~ldi, Bleyer, and Gareia); and (5) a group belonging to the Saturniida~ and described by Bleyer in Brazil. These varieties are illustrated and described in the articles just cited. By far the best article on the urticating caterpillars of Brazil is that of yon Ihering (1914) , to which the reader is referred for further particulars concerning the ~ta~rdnas. This name is from the Tupi-Guarani dialect and simply means firelike; it is thus popularly applied to any urticating caterpillar, although it usually means one of the Megalopygid~e, the true t~z-r~nas.
The distribution of the stinging caterpillars has been outlined here at some length, because I have not been able to find it summed up in any one article thus far written.
Lesions and Symptoms Caused by Tkese Genera.--The lesions produced by the sting of these genera vary from simple erythema, with burning or itching, to more extensive inflammation, with the production of papules, vesicles, or bulke. The conjunctiva is sometimes affected by nettling hairs that retain their irritating properties after becoming detached from the caterpillars, as in the case of the processionary and brown-tailed moths. Cases of inflammation of the respiratory mucosa have been reported in connection with the former (Landon, 1891). Goossens (1881, 1886) experimented upon himself with this caterpillar and produced very unpleasant symptoms, his entire body becoming swoUen and his eyelids so edematous that he could no longer see to continue the experiment. Cases of like gravity are described by G~ldi, Bleyer, yon Ihering, and Garcia, most of them occurring in connection with members of the genus Megalopyge. Their sting causes intense pain, swelling of an entire member, lymphadenitis, and stiffness and disability of the affected side. Bleyer describes a sphingid moth whose sting produces twitching of the affected member and even of the facial muscles on the affected side. Garcia describes symptoms of conjunctivitis and tonsillar angina following the sting of Megalopyge lanala (gusano pelo de Indio), "severe enough to be considered potentially fatal."
Types of Nettling Hairs.--There are two large classes of nettling hairs, those readily detachable and those that do not come off easily, but break off in the epidermis of the victim after direct contact with the insect. The latter type may be simple and quill-like, or with barbs (Taragama); or they may be branched like small trees. Various types are shown in Fig. 6 , from G~ldi's article. The detachable type is represented by the netting hair of the brown-tailed moth and processionary caterpillars, which is dangerous after an entire season, following detachment from the insect. The smooth, spinous type with which we are concerned in this paper is described by Packard (1894 Packard ( , 1898 in connection with Lagoa crispata.
He believed the venomous fluid to be contained in the spines and to be secreted by several large cells at their base. Von Ilaerin~ (1914) describes an almost identical apparatus for an unspecified species of Megalopyge which he studied in S~o Paulo, Brazil. Leydig describes "poison" oozing through a pore in the tip of such a seta, but Berlese thinks this erroneous and believes that the venom leaves the shaft by osmosis through the chitinous wall. Discussing this question, yon Eaering says that he has thought on several occasions that he could demonstrate a subapical pore in these spines, similar to that in a serpent's fang. He also says: "Upon irritating the animal, it erected its hairs in the usual manner and we then saw a little drop of liquid exude from the tip of each of the spines which serve to defend the caterpillax." He goes on to point out that, should the spine be broken off in the skin of the victim, it would be useless for further action. As will be seen later this is not necessarily true, for the venom dries and forms a pigmented, gummy plug that effectually seals the broken extremity.
Nature oft~ Venom.--As to the nature of the poisonous substance, very little is known. Goossens believed that he had isolated cantharidin from the hairs of the processionary caterpillar; but Laudon disproved this, substituting the conjecture that it is formic acid, a supposition that has held with considerable tenacity up to the present, although it is obvious that this acid alone cannot cause the symptoms produced by the sting of these caterpillars. Bleyer noted a strong odor of this acid in broken spines from a sphingld caterpillar but tests with litmus proved the substance to be alkaline. Tyzzer experimented upon the solubility of the venom of the browntall caterpillar, as well as with its reaction to heat, chemicals, etc., but came to no definite conclusion as to its chemical composition. He found that it had a tendency to break up the rouleaux of human erythrocytes and to shrink the latter after a brief phase of crenation. The venom is present in the spines in such minute quantities that an analysis is extremely difficult.
Original Work on Megalopyge opercularis.
Production of Gross Lesions.--The larvm used in these experiments were shipped from Texas in mailing-tubes; some of them, however, had spun cocoons in transit and were used in their prepupal form. The larva was rubbed over the slightly moistened skin of the bend of the elbow, anteriorly in four individuals. The prickling of the tiny spines was distinctly felt in each case. Next a burning sensation was experienced, which began almost immediately in the individuals with thinner skin, and appeared a minute or so later in those with thicker skin. This persisted from ½ hour in one case to 3 to 5 hours in the others. Shortly after the onset of burning, several small papules about 2 mm. in diameter, with a yellowish red cast, appeared over the surface of the erythematous area. The latter attained a diameter of about 4 cm., but the concentric rings of red and white, described by Mr. Bishopp as encircling it, were not observed in any of these four experimental cases. Mter the erythema subsided the papules persisted for about 48 hours to 3 days; they formed no large vesicles and itched in only one case out of the four. There was a suggestion of slight hemorrhage in their vicinity, giving them a petechial appearance.
A second application, 2 days later, in the case of the writer, produced more marked symptoms and slight itching. A third, about 5 days after the first, was carried out on both forearms in multiple, several caterpillars being tested out for other phases of the experiment. In this case the reaction was somewhat different; the erythema was less painful, but no less intense, and was followed by the production of wheals of an average diameter of about 2 cm., which itched intensely. These had small yellowish, slightly vesicular papules superimposed upon them and persisted for 3 days, after which the itching and swelling gradually subsided. Small reddish papules, with tiny scabs at their apices, were still present after a week. One of the lesions was excised for examination at the height of the inflammation, after 24 hours development, by pltmging a skin hook into its center and clipping off an ellipse of skin 1 by 0.5 cm. in size, with straight scissors. This was done without anesthesia, in order to avoid distorting the lesion. The wound healed uneventfully, the caterpillar venom causing no complications. During the develop-ment of the multiple wheals the forearm became hot, itched intolerably, and there was a sensation of dull pain extending distally to th~ wrist; but no paralytic or generalized symptoms were noted. The prepupal stage of the larva caused similar, but slightly less intense symptoms, whereas a dried, dead larva was only urticafing when vigorously rubbed in. Apparently the toxicity diminishes somewhat after the death of the caterpillar.
Although it was almost certain that the set,e, or spines of the tubercles, were the cause of the reaction, the other hairs, which are long and feathery, were cut off and rubbed into the moistened skin; merely a slight scratching was produced. Juices of the skin and body cavity of the caterpillars were inoculated into small wounds made by crosshatching the skin with a sterile sewing needle. Although the juices of the brown-tailed caterpillar were found to be very, and almost immediately toxic by Tyzzer, those of Megalopyge opercularis produced no reaction. This coincides with the findings of yon Ihering, who experimented with inoculated body fluid of a Megalopyge and produced no lesion, although the venom from its set~e promptly caused a typical reaction.
Next a verruca was cut off the caterpillar's skin and held in fine forceps so that its setae were presented to the skin of the subject like the bristles of a brush. Brisk rubbing gave results precisely like those obtained by rubbing the entire larva over the integument; the venom is, therefore, contained in these spines and limited to the verrucm. In order to test for the presence of venom in the poison sacs and hypodermal glands (which will be described later), a caterpillar was pinned down on a board and eviscerated. The inner surface of the skin was sponged clean with cotton, scraped with a scalpel and the scrapings were rubbed into scarified areas on the human skin. Then, after scraping as much as possible, without tearing, a small square of the caterpillar's skin was excised and placed with its inner surface closely apposed to a second scarified area on the writer's arm. Both experiments produced positive results, although a control scarification showed no such change. Setm pulled out and held base downward were rubbed into an excoriated area; this also produced very slight, but positive reactions. These three experiments show that the venom is contained in the cuticle of the caterpillar and in the base of the seta~ as well as in the hollow shaft. Rabbits' ears rubbed over the inner surface with the larvae become reddened and swollen and then droop for about 24 hours; but they show no wheals, vesicles, or papules. A caterpillar rubbed over the shaven abdomen of a mouse produces almost immediate symptoms, the mouse scratching and licking the inoculated area for about ½ hour. Tiny vesicles and a skin reaction similar to that seen in the human subject were apparent; under the microscope the lesions showed a simple leucocytic infiltration.
Treal/ment.--The dermatitis responds rather readily to any soothing lotion or antipruritic; the proprietary Obtundia Cream was found especially soothing, although carbolated vaseline was also effective. If the lesions become excoriated, compound tincture of benzoin or tincture of iodine is indicated. The immediate application of an alkali, such as ammonia, is without any beneficial effect and is not to be recommended; in spite of it the erythema and vesicle formation proceed unabated.
Anatomy of the Urticating A pparatus.--The anatomy of the stinging apparatus is comparatively simple. A number of transverse tubercular ridges, or thickenlngs, are distributed over the surface of the cuticle of each segment. Roughly speaking they are laid down in six parallel longitudinal rows over the dorsum and sides of the various segments. These are the verruc~e, whose arrangement, as well as that of the set~e they bear, is utilized by entomologists in classifying the insects. The exact arrangement of these verruc~e and set~e is given by Fracker, The tubercles consist of weakly chitinized thickenings of the cuticle, upon which are rows of bristle-llke spines and tufts of feathery hairs. The former are firmly, the latter rather lightly attached, so that if the larvae be scraped, these hairs, rather than the spines, come away. The latter are best seen in the prepupal form of the moth, for the hairs having been utilized in spinning its cocoon, the insect is comparatively naked, the verruc~e standing out clearly as bristling ridges (right hand drawing in Fig. 1) . They have the appearance of minute pincushions, the spines radiating somewhat from their convexity; their grayish color and blackish tips stand out conspicuously.
If a vermca be excised and examined under the microscope (Figs.  2 and 3 ), it will be found that these set~ are slender, acute at one end, and attached to a conical or rounded projection of the verruca by a cup-shaped expansion at the base. They are of a yellowish brown color, hollow throughout, and contain masses of amorphous, dark brown pigment scattered through their lumina. They are frequently found with broken tips, in which case a plug of pigment projects slightly from the fractured extremity. They vary in size from 0.3 to 1.0 ram. in length and from 15 to 45# in diameter. Apparently most of them are broken at the tips, but the smaller forms are found to taper to a needle-point that does not seem to be canalized, although the lumen runs down very nearly to the apex. Tests show them to be composed of heavily chitinlzed material, the pigment being resistant to solvents.
Microscopic Anatomy.--Larva~ and prepupal larvm were fixed in
Zenker's fluid, cut to 5 ~ in paraffin, and stained with hematoxylineosin, eosin-methylene blue, and phosphotungstic acid-hematoxylin. Microscopic examination shows that the cuticle is thickened to form the verruca~ (Fig. 2) and, instead of being solid and laminated as elsewhere, is filled with cells resembling those of the hypodermal layer. In fixed material these cells shrink away from the cuticle, lying in globular cavities; but unfixed material does not show any unfilled spaces. As the surface is approached one finds the cells increasing in numbers until, in the upper layers, they almost touch one another. The surface layer shows poison set2e and ornamental hairs alternating with one another. Beneath the verrnca. ~ there is a heaping up of the hypodermal layer of cells to form gland-like organs, whose ducts spiral outward somewhat like those of the human sweat glands and communicate with the hair roots. As these readily can be demonstrated to connect with the roots of the feathery hairs, but only occasionally are seen to lead into that of a poison seta, it is questionable whether they are Still functioning in this case; they may have transmitted the venom to the poison sac of the seta at an earlier data and then atrophied or they may be columns of setigerous cells, as interpreted by Packard (1894) in connection with Lagoa crispata. According to yon Ihering's interpretation, they are at first trichogenous, forming the seta, and then become toxogenous, secreting the poison that is stored in the theca, or poison sac. As they appear to be atrophic in the stage examined here, although the setm are highly venomous, this point willhave to be decided by a careful study of the setm in various instars of the caterpillar.
The structure of the poison setm is best seen in the smaller and medium sized forms of the larger tubercles. Fig. 4 shows one of these diagrammatically, the drawing being a reconstruction from serial sections. The shaft (Seta) is hollow and broketi off at its tip, which is plugged with a mass of pigment (Pigm.) The base expands into a chitinous collar, continuous with the shaft, which embraces a conical projection of the cuticle (Coll.), forming an inner collar. Just above this is a chitinous diaphragm (Diaphr.) pierced by a small opening, or fenestra. The cuticle forms a shell (Bulb) for the internal structures of the organ and usually shows one or two nuclei at its base (Bulb •.), which may belong either to the setal root, or to the theca, or poison sac, though the latter seems unlikely, as they differ somewhat in appearance from those of the sac. At the base of the cuticular shell is a carrot-shaped structure, staining darkly with phosphotungstlc acid-hematoxylin and with eosin, which appears to connect with the remnant of one of the spiral ducts or cell columns in some instances. This is not universally present and is found in a small proportion of the setal bulbs. It is similar to the root of the feathery hairs in its appearance, situation, and staining properties, and is possibly a vestigial root (V. r.).
The theca, or poison sac, so called because of its anatomical continuity with the duct that traverses the setal shaft, although it cannot yet be demonstrated that its contents are nothing but the venom, is a thin walled bulb with several delicate, flattened, elliptical nuclei sparingly distributed over its surface (Fig. 4, P.s.; Fig. 5 ). It communicates with a slender tube, or duct (P.d.), constricted as it traverses the fenestra in the diaphragm and expanding slightly to terminate somewhere near the tip of the shaft, where it thins out and becomes difficult to follow. Nuclei are scattered over its surface and are best seen in phosphotungstic acid-hematoxylin sections. No muscular tissue is demonstrable in connection with the sac or duct. Both of them are filled with a continuous mass of finely granular, fixable substance in which bubble-like vacuoles are seen occasionally. The wall of the sac, although it contains several nuclei, shows no cell partitions in the sections examined; it appears to be syncytial, though silver nitrate preparations might demonstrate cell boundaries. Sometimes a delicate membranous partition appears to bisect the sac in a plane at right angles to its long axis.
These basal organs of the set~e vary somewhat in respect to shape and location; they may be as represented in the figures, or constricted at their middle to form a figure of eight. They may lie embedded in the cuticle, with the collar of the shaft flush with the surface, or they may project so far above the surrounding cuticle as to be constricted at their base to a degree that renders them pedunculated. Such setm are more readily detached than their more deep seated neighbors.
The poison apparatus of this caterpillar corresponds in every particular with that of Lagoa crispata as described by Packard (1894 Packard ( , 1898 ) and of the Megalopyge described by von Ihering (1914) , which is to be expected in the case of such closely allied genera; it is totally different from the unicellular apparatus of the genera described by Holmgren.
Pathology of the Lesions in Human
Skin.--The lesion excised from the arm was dropped immediately into Zenker's fluid and, after fi afion, cut into some 280 practically serial sections at 7.5 #. They were stained in eosin-methylene blue and phosphotungstic acidhematoxylin. There are approximately ten fragments of setm found embedded in the epidermis of the lesion; none of them penetrates to to the corium, and yet the latter shows marked pathological changes. The seta enters the epidermis by pushing between cells and forcing them into a compact, encircling layer in its immediate vicinity (Figs. 7 and 8) . Where the setal shaft is intact this is the only effect. Some of the setal fragments represent the tip broken off in the epidermis, others portions of the shaft that apparently have losttheir tips before penetrating the skin, like the extremity of that in Fig.  4 . Where the lumen of the shaft communicates with the surrounding epidermis, the cells of the latter are killed or dissolved (Figs. 7 and 8) .
A coagulum similar to that found in the venom sac and seta of the insect can be seen in the shaft fragment, oozing out into the cavity left by the destruction of the epithelium. Sometimes the necrosed epithelium forms a denser and more darkly stained coagulum. The loss of cells about the setal fragment is comparatively extensive, and vesicular cysts constitute the typical lesion (Figs. 9 and 10 ). These lie in the epidermis and may or may not show setal fragments in their walls, according to the section. They usually contain short threads of fibrin in a clear space and are invaded by a moderate number of lymphocytes in their more advanced stages. They measure from 150 to 350 # in diameter, apparently varying directly in proportion to the size of the seta that caused them. The usual diameter is 150 and is remarkably constant. The largest lesion (Fig. 10 ) was found to lie beneath a large puncture wound, shown in the photograph, filled with coagulum which showed small vacuoles. The puncture meastrres 30 ~ in diameter, the size of one of the larger setm; the latter may have entered the skin and been withdrawn, leaving its venom behind, for no remnants of the seta can be found. The average diameter of the setal fragments found in the skin is from 14 to 18 #, therefore the ratio of the diameter of the lesions caused by the smaller set~e to that of those caused by the larger is approximately the same as the ratio between the setal diameters. Above the vesicles the keratinized layer of the epidermis is raised to form a small blister, filled with granular coagulum, but this is not always the case. Occasionally a small scab of coagulated and necrosed epidermis surmounts them; this is the tiny scab that persists after the lesions have subsided. Below the vesicular, primary epidermal lesion, the cells of the prickle and germinative layers are separated and degenerated and the tissue is edematous. Almost every blood vessel in the edematous corium is surrounded by an exudate of lymphocytes, eosinophils, and endothelial and polymorphonuclear leucocytes (Fig. 11) . The lymphocytes outnumber the other cells very noticeably, the eosinophils are next in order of frequency, and the endothelial and polymorphonuclear leucocytes about equally represented and not very numerous. The lumina of the capillaries show many lymphocytes and eosinophils, and those of the lymphatic system are sometimes almost clogged with the former. The vascular endothelium is not appreciably swollen, nor are its cells increased in number, no mitoses being found in them.
The reaction is, therefore, of the type that Tyzzer describes in connection with the brown-tailed moth; the similarity is at once apparent if one compare the illustrations of this art/de with his. It is a deeper and more destructive lesion than is that of the browntail and is essentially what one would interpret as a reaction intended to neutralize a poison, as lymphocytes are the most abundant cells in the perivascular exudates. Eosinophils, so commonly seen in skin reac-tions in connection with cellular decomposition, are second in order of frequency. These leucocytes also respond to the secretions of animal parasites and to vegetable proteins (cf. asthma and hay fever) ; the character of the reaction, therefore, points to a protein irritant.
Nature of the Poison of Megalopyge opercularls.--Boiling a caterpillar in water for a few minutes, after killing it, renders its venom inert; after drying, the spines may be rubbed into the skin with impunity. An hour in water at 55°C. has no effect upon the venom, but this temperature will have the same effect as boiling if the caterpillar be left in water at 55 ° over night. It is impossible to extract enough venom from the set~ of a few Caterpillars in a little water or salt solution to get any definite chemical reactions. Such extracts are also unsatisfactory for testing out on the skin.
On the other hand, it is possible to obtain the venom in another way. By extracting the ground skin and hairs of these larvae and their prepupal form with distilled water, or salt solution, an impure mixture of extractives is obtained. This contains the venom and causes symptoms when inoculated into the human skin, or injected into animals. A detailed description of the work done in this way wiU be reserved for another paper. It will be enough to state here that these extracts cause the same reactions in the human skin (burning, erythema, and itching, with the production of wheals and vesicles) as do the caterpillars themselves. Injected intravenously into rabbits they produce pupillary contraction, conjunctival edema, restlessness, and convulsions and death when administered in sufficiently large doses. Given intraperitoneally to mice they cause roughening of the coat, profuse defecation, with retraction of the flanks, stiffened and uncertain gait, and death in an hour following the administration of 10 rag. of crude desiccated extract in 0.5 cc. of normal salt solution. When applied in small quantities to isolated strips of cat smooth muscle in vitro, they intensify the rhythmic contractions and slow down their rate. This effect is almost immediate and produces exhaustion and death of the strip after 15 minutes or so.
CONCLUSIONS.
1. The dermatitis caused by contact with the larva of Megalopyge opercularis is produced by a poison introduced by the hollow, specialized set~e of its cuticular tubercles. It is not produced by the ornamental hairs, or by the tissue juices of the animal.
2. The poison appears to be of the nature of a venom, combined with protein vehicles, and may be itself a protein.
3. It is rendered inert by boiling, or by heating to 55°C. for a considerable period of time.
4. It is apparently stored in sacs at the base of the set,e, but whether secreted there, or by hypodermal glands, remains to be determined.
5. It diminishes in virulence after the larva has spun its cocoon, and is no longer active after the caterpillar is dead.
6. The poisonous spines cause localized necrosis of the human epidermis, followed by the formation of small vesicles. The cellular reaction to the poison is chiefly lymphocytic.
The writer is very grateful to Mr. F. C. Bishopp, of the United States Bureau of Entomology, for the opportunity of studying this caterpillar, for the caterpillars furnished, and for his advice and information. So many individuals from the Bussey Institution, the Smithsonian Institution, and various departments of the Harvard Medical School have given me advice and help that it is impracticable to list their names; their assistance is none the less appreciated. FIG. 8 . Setal tip in a papular lesion, with a vesicle forming at its point and to the left. The compression of the epithelinm in the immediate vicinity of the seta and the degenerated condition of its cdls are quite marked. There are coagula at the point of entrance, which forms the apex of the papule, and at the tip of the seta. Phosphotungstic acid-hematoxylin. × 450.
FIo. 9. Large vesicle to the left of a setal fragment, which is seen in the supertides of the fight wall, surmounted by a small, detached scab. Phosphotungstic acid-hematoxylin. X 100.
Fio. 10. Section of another vesicle. The puncture wound referred to in the text is seen at the apex, plugged ~ith coagulum. Strands of fibrin and lymphocytes are present in the vesicle, and the infiltration of the cofium by the lymphocytes is weU shown. Note the pefivasadar infiltration below, in the fight hand corner. Phosphotungstic acid-hematoxylin. × 100.
FIo. 11. Perivascular lymphocytic infiltration and distended lymphatic with fibrinous coagulum. Eosin-methylene blue. × 450.
